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DETAILED ACTION 
Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-20 are rejected under 35 U.S.C. 102(b) as being anticipated by Navabi 
et al. (US Patent 5,585,763). 

Claim 1 is limited to a synthetic impedance driver circuit for driving a load. 
Navabi discloses a controlled impedance amplifier (i.e. a synthetic impedance driver 
circuit for driving a load) (abstract). Navabi discloses an input port (figure 2, 
element 325) adapted to receive an input signal (figure 2, element i in ) to be coupled 
to said load (figure 2, element R L ). Navabi discloses an output port (figure 2, element 
360) adapted to apply an output signal (figure 2, element V out ) to said load (figure 2, 
element Rl). Navabi discloses an operational amplifier (figure 2, element 310) having 
an input (figure 2, positive terminal of 310) coupled to said input port (figure 2, 
element 325) and an output. Navabi discloses that the operational amplifier drives 
output amplifiers 347 and 357 (i.e. coupled to said output port) and drives feedback 
transistors 345 and 351 (i.e. over a circuit path through which an output impedance 
of said driver circuit is synthesized). The feedback resistor R f is not a part of the 
output or transistor feedback path (i.e. said circuit path being exclusive of one or 
more series coupled electrical energy-dissipative elements). Thus, Navabi 
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inherently discloses that said synthesized output impedance of said driver circuit is 
defined essentially exclusive of series-coupled electrical energy-dissipative 
elements. Therefore, Navabi anticipates all limitations of the claim. 

Claim 2 is limited to the synthetic impedance driver circuit according to 
claim 1, as covered by Navabi. Navabi discloses an output voltage feedback 
resistor (figure 2, element R f ) coupled between said output port and an input of 
said operational amplifier circuit. Navabi also discloses a current sensing circuit 
(figure 2, element 345 and 355) coupled between said output port and an input of 
said operational amplifier. These transistors are connected as feedback at the x- 
intersection of lines 343, 353, and 325. Because transistors 345 and 355 are identical 
to the output transistors 347 and 357 and are driven by the same control circuit they 
feedback a replica of the output current (i.e. and being operative to feed back a 
current representative of output current applied to said output port). The 
feedback inherently creates synthesized output impedance defined in accordance 
with said feed back current. Therefore, Navabi anticipates all limitations of the claim. 

Claim 3 is limited to the synthetic impedance driver circuit according to 
claim 2, as covered by Navabi. As seen in figure 2, the feedback is an output of current 
mirror transistors 345 and 355 (i.e. wherein said current sensing circuit comprises a 
current mirror circuit). Therefore, Navabi anticipates all limitations of the claim. 

Claim 4 is limited to the synthetic impedance driver circuit according to 
claim 2, as covered by Navabi. Navabi discloses an operational amplifier (figure 2, 
element 310) that performs a level-shifting function with two outputs (figure 2, elements 
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315, 320). Navabi discloses an output coupling circuit (figure 2, elements 345, 355, 
347, 357) having an input coupled to said output of said operational amplifier and 
level-shifted outputs. Navabi discloses complementary output transistors 347 and 
357 that are respectively coupled between said level-shifted outputs of said 
output coupling circuit and said output port. Navabi discloses complementary 
polarity current mirror transistor circuits (figure 2, elements 345, 355) respectively 
coupled between said complementary polarity output transistor circuits and an 
input of said operational amplifier. Therefore, Navabi anticipates all limitations of the 
claim. 

Claim 5 is limited to the synthetic impedance driver circuit according to 
claim 4, as covered by Navabi. Navabi discloses an operational amplifier (figure 2, 
element 310) that performs a level shift with a plurality of output levels (i.e. wherein 
said output coupling circuit includes a level shifter) (figure 2, element 315, 320). 
Therefore, Navabi anticipates all limitations of the claim. 

Claim 6 is limited to the synthetic impedance driver circuit according to 
claim 5, as covered by Navabi. Navabi discloses an operational amplifier that has a 
first polarity input (figure 2, positive terminal of 310) to which said input signal 
(figure 2, element i in ) and said output voltage feedback resistor are coupled (figure 
2, element R f ), and a second polarity input (figure 2, negative terminal of 310) to 
which a reference voltage is coupled (figure 2, element V cm ). Therefore, Navabi 
anticipates all limitations of the claim. 
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Claim 7 is limited to the synthetic impedance driver circuit according to 
claim 6, as covered by Navabi. Navabi discloses a x-intersection where lines 343, 353 
and 325 cross (i.e. wherein said complementary polarity current mirror circuits 
have a first common node coupled to said first polarity input of said operational 
amplifier). Therefore, Navabi anticipates all limitations of the claim. 

Claim 8 is limited to the synthetic impedance driver circuit according to 
claim 7, as covered by Navabi. Navabi discloses a x-intersection where lines 344, 352, 
and 360 cross (i.e. wherein said complementary polarity output transistor circuits 
have a second common node coupled to said output port). Therefore, Navabi 
anticipates all limitations of the claim. 

Claim 9 is essentially the same as claim 6 and is rejected for the same reasons. 

Claim 10 is limited to the synthetic impedance driver circuit according to 
claim 2, as covered by Navabi. Navabi discloses a second embodiment that adds a 
switching input to the operational amplifier (figure 8A). It is clear that this embodiment 
incorporates all the limitations of claim 2. In addition, Navabi discloses that said 
operational amplifier circuit (figure 8A, element 910) has a first polarity input (figure 
8A, IN1+ terminal of 910) to which said input signal is coupled (figure 8A, i in ), and a 
second polarity input (figure 8A, IN2+ terminal of 910) to which said output voltage 
feedback resistor and said feed back current are coupled. Therefore, Navabi 
anticipates all limitations of the claim. 

Claim 1 1 is limited to a synthetic impedance driver circuit. Navabi discloses a 
controlled impedance amplifier (i.e. a synthetic impedance driver circuit) (abstract). 
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Navabi discloses an operational amplifier (figure 2, element 310) having a first input 
(figure 2, positive terminal of 31 0) coupled to receive an input signal (figure 2, 
element i in ), a second input (figure 2, negative terminal of 310) coupled to a reference 
voltage (figure 2, element V cm ), and a voltage feedback resistor (figure 2, element R f ) 
coupled between an output port and an input of said amplifier. Navabi discloses 
an output current-dependent current source (figure 2, elements 345, 355). These 
devices are biased by devices 346 and 356 to inherently supply a prescribed fraction 
k of output current at said output port over a current feedback path to an input of 
said operational amplifier. Because all elements are disclosed by Navabi, Navabi 
inherently discloses that the output impedance of said synthetic impedance driver 
circuit is synthesized in terms of the mirror current ratio k and the value of said 
output voltage feedback resistor. Therefore, Navabi anticipates all limitations of the 
claim. 

Claim 12 is limited to the synthetic impedance driver circuit according to 
claim 11, as covered by Navabi. Navabi discloses that the operational amplifier (figure 
2, element 310) has a feedback path through devices 345 and 355, and that the output 
is generated by elements 347 and 357, therefore, no energy dissipative devices are 
present in the output. Also, the current feedback by elements 345 and 355 is free of 
dissipative elements. Therefore, Navabi anticipates all limitations of the claim. 

Claim 13 is limited to the synthetic impedance driver circuit according to 
claim 12, as covered by Navabi. Navabi discloses an operational amplifier (figure 2, 
element 310) that performs level shifting to properly control all output transistors (i.e. 
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said output coupling circuit including a level shifter). The shifter has a first (figure 
2, element 315) and second (figure 2, element 320) level-shifted outputs, 
respectively coupled to first (figure 2, element 347) and second (figure 2, element 
357) complementary polarity output transistors coupled to said output port, and 
associated complementary current mirror transistors (figure 2, elements 345, 355) 
having a node at the intersection of lines 343, 353 and 325. Because 345 and 355 are 
further controlled by 346 and 356, they inherently provide said prescribed fraction k of 
output current at said output port to an input of said operational amplifier. 
Therefore, Navabi anticipates all limitations of the claim. 

Claim 14 is limited to the synthetic impedance driver circuit according to 
claim 12, as covered by Navabi. Navabi discloses an input signal (figure 2, element 
i in ) is coupled to a noninverting input (figure 2, positive terminal of 310) of said 
operational amplifier. Therefore, Navabi anticipates all limitations of the claim. 

Claim 15 is limited to the synthetic impedance driver circuit according to 
claim 13, as covered by Navabi. Navabi discloses a feedback path including several 
resistors (figure 8, elements Rf1, Rf2) coupled to a mirror current feedback (figure 8, 
elements output from 347 and 357). One of these resistors is the resistive feedback 
from the output. The other is a first auxiliary resistor. Navabi also discloses that a 
third resistor (i.e. a second auxiliary resistor) is used (column 8, lines 32-35). The 
resistors are shown as being feedback to non-inverting reference inputs of the 
amplifier (figure 8, element 910). Therefore, Navabi anticipates all limitations of the 
claim. 
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Claim 16 is limited to the synthetic impedance driver circuit according to 
claim 13, as covered by Navabi. Navabi discloses a feedback operational amplifier 
(figure 7, element 370) having inputs respectively coupled to said output port 
(figure 7, element 342) and to said current mirror node (figure 7, element 343 by way 
of 346 and 341), and an output (figure 7, seen coupled to 346) coupled as a control 
input to a feedback transistor (figure 7, element 346) having its current flow path 
coupled to power supply terminals (figure 7, element V dC j and Ground indicated by 
the inverted arrow) for said driver circuit through a first auxiliary current mirror 
circuit (figure 7, element 345A) and a first auxiliary bias current source (figure 7, 
element 355A). Navabi discloses that the feedback transistor (figure 7, element 346) is 
used in conjunction with a second feedback transistor (figure 7, element 356). They 
control the voltage at node 325. As such, they must track the output current and are 
inherently active to provide the correct scaled current to be feedback to the operational 
amplifier (i.e. said first auxiliary bias current source maintaining said feedback 
transistor in a conductive state for both polarities of output current). Navabi 
discloses a second auxiliary current mirror circuit (figure 7, element 345B) coupled 
to said current mirror circuit and to the inverting input of said driver amplifier 
circuit, to which a second auxiliary bias current source (figure 7, element 355B) is 
coupled. Therefore, Navabi anticipates all limitations of the claim. 

Claims 17-19 are essentially the same as claims 1-3, respectively, and are 
rejected for the same reasons. 
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Claim 20 is essentially the same as claim 16 and is rejected for the same 
reasons. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter F Briney III whose telephone number is 703-305- 
0347. The examiner can normally be reached on M-F 8am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Forester W Isen can be reached on 703-305-4386. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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